Nickel-induced transformation of human cells causes loss of the phosphorylation of the retinoblastoma protein.
The retinoblastoma (Rb) protein (pRb) has been studied in various crystalline NiS-transformed cell clones derived from the human osteoblast cell line, HOS TE-85. The parental HOS cells were not able to proliferate in soft agar medium, but they acquired this property following treatment with crystalline NiS. The pRb was found only in the hypophosphorylated form in 8 of 9 nickel-transformed clones examined, whereas in the parental cells the pRb appeared in both phosphorylated and unphosphorylated forms. Neither Rb gene expression nor its phosphorylation was affected by acute nickel treatments of HOS cells. The nickel-transformed HOS clones expressed the major regulators of Rb phosphorylation, cyclin E and cdk-2, at levels similar to those of the parental cells. In coimmunoprecipitation assays with cell lysates from the transformed clones that exhibited the hypophosphorylated form of pRb, the Rb protein failed to form a complex with simian virus 40 large T-antigen, indicating a lack of functional activity. When a plasmid containing the normal Rb gene was transfected into these nickel-transformed cells, it restored the Rb phosphorylation pattern observed in parental cells and the cells acquired a normal phenotype (i.e., they were no longer able to grow in soft agar). This suggested that a mutation was induced in nickel-transformed cells that affected the ability of the Rb protein to be phosphorylated and function normally, and this mutation allowed the human nickel-transformed cells to acquire anchorage-independent growth.